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PROJECT DESCRIPTION

The project is located at the southwest corner of Litchi Street and Towhee Lane, In
Section 13, Township 5 South Range 6 West, in the Temescal Canyon Area of Riverside
County. The total size of the tract is 34.1+/- Gross acres and will only develop on 7.3+/- acres,
leaving the remainder in its natural condition. The development will consist of 15 single family
residences.

The tract is comprised of varied terrain ranging from smooth, low-gradient areas in the
northeastern portion of the site, to steep, brushy slopes to the southwest that continue south into
the greater Santa Ana Mountains. Existing site improvements include the two residences and
their related overhead electric utility services. Mountainous terrain borders the property to the
south and west. To the north is Temescal Valley Water District reservoir property, portions of
future Tract No. 36317, and acreage that will be retained as open space south of future
subdivided residential lots within Tentative Tract Map No. 37027. Vacant hillsides abut the

east side of the project.

PURPOSE
Rational Hydrology Study:

The purpose of the rational hydrology report is to ensure storm water infrastructure is
adequately sized for an anticipated 10- and 100-year storm events. This includes streets, catch
basins, storm drains and drainage ditches. The tract has been designed to contain on-site flows
for a 10-year storm event within the curb to curb street section and the 100-year storm volume
within the right of way to right of way street section. Detailed hydrologic calculations are
provided in Appendix A & B, hydraulic calculations for inlet structures and street capacities
are provided in Appendix E.

Results from hydrology and hydraulic reports approved by Riverside County Flood
Control for Tracts 31908 and 31908-1, prepared by Webb and Associates, were incorporated
for offsite flow analysis from the adjacent canyon watersheds to the south and southwest.
Storm water infrastructure was sized for the anticipated 100-year storm event with a bulking
factor of 1.5 to handle potential debris. Emergency overflow routes were also taken into
consideration should failure of the headwall or reinforced concrete piping occur and no offsite

runoff is anticipated to intrude within lot pads. Detailed hydrologic calculations are provided in
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Appendix C, hydraulic calculations for inlet structures and overflow routes are provided in
Appendix E.
Unit Hydrology Study:

The purpose of the unit hydrology study is to demonstrate that the proposed
development peak flow rates for the 2-year, 5-year and 10-year storm events have been
mitigated to within 10% of the existing undeveloped peak flow rates in order to qualify for

hydrologic condition of concern exemption.

EXISTING AND PROPOSED HYDROLOGY

The entire site currently drains predominantly from southeast to northwest. The tract is
a receptor of collected runoff from the canyon watershed to the south. An existing flood
control channel in located along the northern border of the tract which captures runoff from the
southwest and discharges to an outlet structure east of Towhee Lane where it joins an existing
natural channel that continues to run adjacent to the site, along the easterly boundary, and
continues offsite to the northeast.

The proposed development will collect the majority of the off-site runoff from the
canyon watershed through multiple interceptor drain and two headwalls. The runoff will be
routed through a series of reinforced concrete pipes under Towhee Lane to the existing flood
control outlet structure located at the north eastern corner tract, mimicking the pre-
development flow path by discharging into the existing natural channel and flowing to the
northeast. Due to the potentially erosive velocity of the existing channel as it continues to flow
along the easterly limits of the site, and the relative proximity of proposed grading along this
easterly boundary, rock slope protection is proposed along the westerly banks of the existing
channel.

The on-site flows will be directed into proposed catch basins located at the northeastern
corner of Towhee Lane and Litchi Street. These volumes will be routed through the proposed
infiltration basin through a series of reinforced concrete pipes. Any storm event volumes which
exceed the anticipated 2-year, 5-year and 10-year storm events will overflow through a 21°
spillway and discharge into the existing channel, continuing pre-development drainage

patterns.
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METHOD OF ANALYSIS.

The hydrology for the site was based on the Riverside County Flood Control &
Conservation District (RCFC&WCD) Hydrology Manual, dated April 1978, from which
pertinent information such as soil and rain fall data was obtained.

Hydrology calculations were generated using “RATIONAL METHOD HYDROLOGY
COMPUTER PROGRAM?”, Riverside County Flood Control & Water Conservation District
1978 Hydrology Manual, produced by Bondamin Engineering. Refer to Appendix A, B and C
for results.

The site was also analyzed by the “SYNTHETIC UNIT HYDROLOGY METHOD
COMPUTER PROGRAM?”, Riverside County Flood Control & Water Conservation District
1978 Hydrology Manual, produced by Bondamin Engineering, to determine 2-year, 5-year and
10-year storm event flowrates. The proposed hydrographs were routed through the on-site
basin using “FLOOD HYDROGRAPH ROUTING PROGRAM” Riverside County Flood
Control & Water Conservation District 1978 Hydrology Manual, produced by Bondamin
Engineering, to determine adequate sizing of the basin itself and all outlets structures. Refer to
Appendix D for results.

Proposed improvements were analyzed by the integration of data from WSPGW,
Flowmaster by Haestad Methods. Flowmaster by Haestad Methods was used to calculate the
capacity of the interceptor drains, drop inlets and catch basin inlets. To properly assess the
improvements, the system was analyzed using Civildesign Corp’s Water Surface and Pressure
Gradient Hydraulic Analysis System Program (WSPGW). The hydraulic grade line was used
to ensure proper sizing and operation of storm drain facilities. Calculations are included in
Appendix E.

Reference is made Sycamore Creek Offsite Drainage Tract 31908 & 31908-1 prepared
by Albert A. Webb Associates.

To determine the 100-year flood limits and velocities of the existing channel, which
abuts the easterly tract boundary, an analysis was performed using “HEC-RAS, RIVER
ANALYSIS SYSTEM” provided by the U.S. Army Corps of Engineers. The subcritical flow
regime was used to determine the flood limits and the supercritical flow regime was used to
determine the velocities. After reviewing the results from the HEC-RAS analysis it was

determined that rock slope protection was necessary to mitigate any potential erosive effects of

4






a d ka n CIVIL ENGINEERING » SURVEYING « PLANNING

ENGINEERS

the existing channel to the proposed earthwork. Rock slope protection was designed using
Chapter 5 of the “CALIFORNIA BANK AND SHORE ROCK SLOPE PROTECTION”
document provided by CALTRANS. Cut-off wall embedment depths were determined using
Los Angeles County’s Hydraulic Design Manual. Refer to Appendix F for HEC-RAS analysis

results and RSP design calculations.

CONCLUSIONS

The hydrologic and hydraulics calculations provided herein substantiate the design of
the proposed project to indicate adequate sizing of proposed headwalls, inlets, storm drains and
slope protection. The site has been shown to mitigate the 2-year, 5-year and 10-year storm

events to within 10 percent of pre-development values.
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APPENDIX A - 10 & 100 YEAR EXISTING RATIONAL






Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 01/07/20 File:EX10.out

Hydrology Study Control Information *

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on ) . )
Riverside County Flood Control & water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Elsinore-wildomar ] area used.

10 year storm 10 minute intensity = 2.320(In/Hr)

10 year storm 60 minute intensity = 0.980(In/Hr)

100 year storm 10 minute intensity = 3.540(In/Hr)
100 year storm 60 minute intensity = 1.500(In/Hr)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour 1intensity = 0.980(In/Hr)

Slope of intensity duration curve = 0.4800

B B B B B
Process from Point/Station 1.000(Ft.) to Point/Station 2.000(Ft.)
*%%% INITIAL AREA EVALUATION **%*%

Initial area flow distance = 1.000(Ft.)

Top (of initial area) elevation = 1437.000(Ft.)

Bottom (of initial area) elevation = 1388.100(Ft.)

Difference in elevation = 48.900(Ft.)

Slope = 48.90000 s(percent)= 4890.00

TC = k(0.530)*[(TengthA3)/(elevation change)]A0.2

warning: TC computed to be less than 5 min.; program is assuming the
time of concentration is 5 minutes.

Initial area time of concentration = 5.000 min.

Rainfall intensity = 3.230(In/Hr) for a 10.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff cCoefficient = 0.748

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 67.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 15.028(CFS)

Total initial stream area = 6.220(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 6.22 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number = 67.0

Ex10yr Page 1of 1






Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 version 7.0
Rational Hydrology Study Date: 01/07/20 File:EX100.o0ut

Hydrology Study Control Information *

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on ) . )
Riverside County Flood Control & water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Elsinore-wildomar ] area used.

10 year storm 10 minute intensity = 2.320(In/Hr)

10 year storm 60 minute intensity = 0.980(In/Hr)

100 year storm 10 minute intensity = 3.540(In/Hr)
100 year storm 60 minute intensity = 1.500(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour 1intensity = 1.500(In/Hr)

Slope of intensity duration curve = 0.4800

B B B B B
Process from Point/Station 1.000(Ft.) to Point/Station 2.000(Ft.)
*%%% INITIAL AREA EVALUATION **%*%

Initial area flow distance = 1.000(Ft.)

Top (of initial area) elevation = 1437.000(Ft.)

Bottom (of initial area) elevation = 1388.100(Ft.)

Difference in elevation = 48.900(Ft.)

Slope = 48.90000 s(percent)= 4890.00

TC = k(0.530)*[(TengthA3)/(elevation change)]A0.2

warning: TC computed to be less than 5 min.; program is assuming the
time of concentration is 5 minutes.

Initial area time of concentration = 5.000 min.

Rainfall intensity = 4.944(In/Hr) for a  100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff cCoefficient = 0.794

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 67.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 24 .433(CFS)

Total initial stream area = 6.220(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 6.22 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number = 67.0

Ex100yr Page 1of 1
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APPENDIX B — 10 & 100 Year Proposed Rational
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APPENDIX C - EXISTING UNIT HYDROGRAPH
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APPENDIX D — PROPOSED UNIT HYDROGRAPHS
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APPENDIX E — BASIN ROUTING
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APPENDIX F — HYDRAULIC CALCULATIONS
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APPENDIX G — HEC-RAS ANALYSIS & ROCK SLOPE PROTECTION DESIGN
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APPENDIX H — RIVERSIDE COUNTY HYDROLOGY DATA
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